H COSY, HMQC, HMBC) NMR spectral analyses. The relative structures of the two compounds were established by NOE difference spectroscopy and further confirmed by single-crystal X-ray diffraction studies.
In order to identify the active principles from the plant and develop and utilize the resources of Chinese medicine in minority area, the study of the chemical constituents of Gerbera piloselloides (L.) CASS. was carried out. Gerbera piloselloides is a plant of the Gerbera genus belonging to Compositae, collected at Yunnan Province. Gerbera piloselloides has been used as an antipyretic, alexipharmic, and for regulating the flow of vital energy and blood condition in traditional Chinese medicine. 1) From the alcoholic extracts of the roots and rhizome of Gerbera piloselloides, 15 known compounds 2, 3) and two new type dicoumarins (dicoumaro-pmenthanes) (1, 2) were isolated. This paper deals with the structure elucidation of two new compounds named dibothrioclinins I (1) and II (2 (aromatic CϭC), along with UV absorption at l max 282 (log e 4.35), 292 (4.37), and 307 (4.20) nm indicated that compound 1 possessed a coumarin skeleton. 4) In the 1 H-NMR spectrum (Table 1) 1 H-NMR spectrum indicated that 1 had two phenyl units with an ABC or ABX substitution system. Therefore, compound 1 probably contained two resembling coumarin units, which were linked into a dimer.
The correlations of two methylene protons and three aliphatic methine protons (H-6 and H-5, H-5 and H-4, H-4 and H-3, H-3 and H-2) in the 1 H-1 H COSY spectrum indicated that C-2, 3, 4, 5, 6 should be linked one by one to form a new ring. In the HMBC spectrum (Table 1) , the correlations between the methyl protons H-11Ј (d H 2.70) and the aromatic carbon C-5Ј (d C 136.9), C-6Ј (d C 127.5) and C-10Ј (d C 114.5) showed that the methyl group (C-11Ј) was located at C-5Ј of one coumarin. Similarly, the methyl group at C-11Љ
Two Novel Dicoumaro-p-menthanes from Gerbera piloselloides (L.) CASS. Ying was located at C-5Љ of another coumarin. Two methyl groups at C-8 (d H 1.85, 1.58) were also correlated with carbon signals of C-8 (d C 81.3) as well as C-4 (d C 43.1), respectively. The correlations were also observed between the methyl group at C-1 (d H 1.58) and carbon signal of C-1 (d C 78.7), as well as C-2 and C-6 at 31.5 and 39.4, respectively. The methine protons of H-5 (d H 2.98) and H-3 (d H 3.53) were respectively correlated with the two groups of quaternary carbons, one was C-2Ј, C-3Ј and C-4Ј and the other was C-2Љ, C-3Љ and C-4Љ. Thus, the HMBC correlations fixed the linkage of the D ring, in which C-2, 3, 4, 5, 6, together with C-1 (carbon bearing oxygen) were linked to form a dimer of coumarin. At the same time, comparing the NMR data of 1 with that of bothrioclinin, 5) a known coumarin, showed that they had identical NMR data due to ring A, AЈ, B, BЈ, C, CЈ. Therefore, 1 should be a dimer of bothrioclinin. Obviously, D ring of 1 was in fact a p-menthane, that is, 1 was dicoumaro-p-menthane. So far, many dicoumarins [6] [7] [8] [9] [10] [11] have been isolated from plants, but the structure of 1 is different from other known dicoumarins in dimerized manner. All signals in the 1 H-and 13 C-NMR spectrum are assigned according to the HMQC, HMBC, Tables 1 and 2. The relative stereochemistry of H-4, H-5 and H-3 was deduced by the NOE difference spectroscopy. Irradiation of the H-4 (d H 2.23) resulted in a significant NOE of H-5 (d H 2.98), but NOE of H-5 was not observed when H-3 was irradiated [ Fig. 2, (1) ]. Therefore, H-4 and H-5 should be located at the same side of the plane of the D ring, that is, H-4 and H-5 were cis-oriented, but H-3 and H-5 are transoriented. The relative structure of 1 was further confirmed by single-crystal X-ray diffraction studies [ Fig. 3, (1) ]. On the basis of the above analyses, 1 was elucidated to be a dicoumaro-p-menthane, named dibothrioclinin I.
Dibothrioclinin II (2) was obtained as a colorless plate crystal, which gave an molecular ion peak at m/z 484. Finally, single-crystal X-ray diffraction analysis unambiguously confirmed the relative structure of 2 [ Fig. 3 , (2)]. Therefore, the structure of 2 was elucidated to be an isomer of 1, named dibothrioclinin II. However, dibothrioclinin II (2) did not have optical activity unlike dibothrioclinin I (1). The single-crystal X-ray diffraction data indicated that it was a racemic mixture (space group P2/a), including a pair of enantiomers.
